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^lse) ^^]^- nfls.iL] ^Efei a>o]o) ^^*Vcf. sq^. ^ ^oj-*. 

*ti\t ^SH, £-^2) eflt^r u\]5L€\ ^Sfl *1]l*l€ 

^^5)^, ^^-^ ^o]Ef ^Al-g- afloat}. ^jl^OJf^ v\)5LZ\ ^1 ifl^-ol] 

£ 1 
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{Interface system between memory and memory controller using independent supply 
voltage} 

olBj^ol^ AliEjl- i+Bj-ifl^ 7fl^<>] 

< 4 > Jg. Tgxgo. avs^l ^ofl ^ 3J 6.3*1, js.*], s^ajo] ^oj^g. A]~g-^ ^ 

nils. ^ ^iM#ei zt°] 9±t]z\)o}+ X\^6\) 3j-*V ^Jolcf. 

°M. °1« ^3 S)^ ^ i:X> ^ ^^S] *Ml3Hr A>*J- 
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^ ^£ ^ 71 #o] 7 R> "g^ ^-g-S]^ ^ ^ ^1 

(Central Processing Unit: °}*}, CPU^ ^ ^ 3! (chip set) ^r^e}- 

^ $1^. #tfl3 o_S ShE*fl *\}5.£\ ^HH^, CPUiL^- ^31 ^ ^SS. ^ 7} 

oi^^^j^ ^^o] o}t}. tq-eM, cPUSf ^lael ^>^1^ 

^i^oflS ^ x}°}7} ^7l7fl ^tf. ^, CPU^f tiV£*fl A>ol^ ^3}- £cgo)] 

x}°]7} ^71^, CPUS]- «V£*ll "11 SB] #*]7> ^ ^S]^ <« 

<6> ^av^o] A]^^ofl^^ nf|2.E)Si}- ols. Dfls-e) ^1^1: ail: ^o^] 

#n -#7] ^f- 2)^^ ^d7|^o S ^^t}-. o]e^ ^ofl, Al^o} 

^*b8: ^SfHfe 7>^tr $ ^ S)S ^ ^1<?M- ^SVTfl ^1^ ?H 

^17> *r ^-^uj- rfljfl^ 7^ -fofl f ^5.3 ?H|eiH d)1s.s]^ r-1 ^ ^ 

^, #°*HH ^lS-H] ^1^1 ^ ^<y-^ ^711 5)^, ^3. 
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o)^7\ A]~g-^cf. o}^& Ji-r-Q # ^slb) Hfe of|a.al ?mi-e1 

^ ^ <Hl=. ^ ^o]]^ o^ej- ^ jgoj.^ -g-^-i- ^tb 

c*\ ^lS-a) v\)3.£\ z^-z^ ^oj-ofl ^tji a^s. ?V 

<9> ^-71 ^11- oi^7l^^ ( -g- W"^^ ^3 < ?1 ^>-§-^ ^IS-H^ ^12- 

E) ^iMl:^ ^E^H^ Al^Efl^- afl^t)-. A}-g-*>^ *\]3. 

Pilae) ^mf-el ^Ie^H^ a^b^, nfljzE| ^lsq- ^as} ^Hf-el a>o] 
^1^1-^, ^l^]-^, ^12^!^- ^ ^ll2^^-# ^-w]*!-4. *ti\S -tt^ *H3.E] # 

*1<4 ^Isb] a>o]o) ^ai^ o^^tf. ^ « -Jd^l 

^^H, ^^5] efl*i-t- z>^t}; ^i^Ai«.^ pfl^e] ^-fr *)li#^ 
o}fol^ ifl^l <q«- ^ ^ Aj^. # <g 

^ ah ^11^1^ ^<a-4^ cm ^t^- xi2^€ ^ v 

a}-«°l£r ^12-2^ ^Sl-^ vfl-^-ofl ^W]SlJ7 ( S)*?- ^ ^ ^^-3]- ^-1; 
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^HlslJL, *l]23i^ ^^o} 'flS.sl #*]JL^-Ei°] cflolEf afloat)-. 

<10> # 7 | o}^7l ^£ Aj-g-^ nflS.^ 

£2] OlE-jgflol^ Al^Efl^- £<SSr A>-g-^ ufl 

s.^^ ^s.^ oIeHH^ Ai^tfl^ ; ^ ^s, ^ ^ ^oj-, 

^41^ ^ « ^s.^- 4^41 

3^ « ^ <g;ls)<H 31t3# SHr^-. S^^Rr *f)i 

^ ^^3. <^<5Rr *fll«_K£3l iflJjMI ^l^U, <qjjL *fl^ ^rf 

M- oi#«q if-*vcf. ^ai^ #<3--4 ^ 

#>&°> aflH&iE*!) t-flolBf ^a]*. aflo^tf-. oj7l^|^, ^ll^-S^ll ^ 

3 ©I^^IM^ Al^^ofl ^s>c^ 4^-^ -g^tH}. 

<i2> £ i^. ^ofl u)-^ ^-133 Si #31 #°*M: AV-g-^ Dflael ^Ml-ei 

^ ol^^o]^ X\^-Br M-E)-^^ 7flSj=3°l #^£olcf. £ M- fiS^, ^E^o]^ 

Ali^^r n)iaei(ioo) vfl-M ^p-wls)^- *ll 1^^(102)^ ^]i^^-(i04), *H2.e] 

#si(150) vfl^<H] ^ til ^12^-^(154)5} ^ 2 ^Ai«-(i52) i ^ ^fl^ ^5.(110, 
120) ^ ^1-^- ^i^-(VTER)^- St^th 

<is> 9]*- ^fl^ ^cj ^oj-(VTER)^: ^1^- ^^--S^-S.^^ -g-^-sl^ , efltS 
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4. °}7HH, ^ *fl^ ^^(VTER)^ EL7)±r ^ £^ nflS.^ ^ 

Sfels] ^^3). ^sM] ^ sa^. ^^Mlfe, ^ *fl^ 

(VTER)ol °115.3 ^ "112-3 ^#^(150)^ ^ *l tfJiU* feTfl ^€ ^ 5M. #7l 
S-l^ *m ^ #SKVTER)£- £. H 5>1'€ ti}<4 ^•ol i ^ ^%V(r ter )jt). ^ a} 3. 
(110, 120 )# *(| 2.51(100) SJ "112. si ?iJ=# 3 (150)^1 **r4l^3. ^l7>^rf. 

<i4> ^2.51(100)^ iHMeJ- 71 <y ^ i^sRr *>*H3Sl fl*fl *lll^€ 3l 

tfCVDDD* W^jI, cflolBf ^^-i: $]«fl <^ ^fl^ ^ ^^(VTER)* SE 
*h ufl 3.^(100)^ ^11 1^^ (TRANSMITTER 5E^ DRIVER)(102)Sf *)1 1^1^(104) ^ nflS. 

i& <H3M(106)-& Sf-l&r}-. ^1^1-^(102)^ ^ ^ ^(VTER)^ *fl^ 

3.(110)* -f-*H ^^^3., *f|S-Bj € <>13M(106HH t^^^r *fl^[ ^3. 

mom ^ 3)^^-2) &n-ir *\)°\^. ^11^^(104)^ *ni^ ^^(vddd^i z\n 

^■^H, 5^3.^3 t\)o)^ ^ *im(120)* °l^*l^r t\)o}^ ^.g- ^6) 

"112.3 ^ <HalM(106)*r i=K^ ^12.51 ^£3. ^3^, Sfl^ 3H4* ^ ^ 
#^tbrf. a}7loflAi t ^ ^(Dynamic Random Access Memory)^ € ^ 

#3 4^- ^12. el ^lt°l * ^ Sd^. 
<is> d))sle] ^es-&|(150)^- ^12.^(100)1- 7l^/^-#l- i^-tt 4*3= 

*V -§-*M; ^Hs^ ?>}v\, z\}2#% ^<y-(VDD2)# -^31- 3l#a.3.^ ^*>4. 

7HH, ^12^-^ #°0-(VDD2)-^ *Hl#^ ##(VDDl)*Hr ell*i# ^ %SL3. 7}^% 

^ 91^. £IK *H5.3] ?lMl-ai(150)^ ^12^-^(154)^ *A2^^-(152)§ 5.^4-. 
2. 1^1 nflS-Sj fie (i50)o]l^ ^13. 3} 31^1 i^-sl^l^}-, JE^s) ^V^s)-1 

<$7>}o$ cf^- ^ _S.4i#£: 5.^1^1 Qjl 4 n J 215.(156)^-^1 M-Bj-^cf. ^I2#<a 
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^-(154)^ $1^ *im ^ ^(VTER)*}- *fl>£ ^3.(120)* -g-3H <a^s)<H $1°-^, 
S.s|(100)3.S] HHb]- *lHW. <^7HH, ^2^a]^-(154)^1 <?]7}-S)*=- 

^^-(152)^ ^12^^ #<y-(VDD2)Ti- -g^ ^i^AS. ^l^Ji, ^s.e](100)^--^^^ c)] 
olB}- ^HW. ^7l°fH, ^ls.al(l00)^Ei ^M^fe- ?m-f-fr| 

(150) ifl^M ?fl4=) ^2-e)(^l£Al) cf^ Ir^^-S *}7}^ ^ $14. 

<16> #3.(110)^ ^1)2.51(100)3.^ tjIIS.^ ^1^(150)^ ^}o]^o) 

€^3tt ^S7> SEth ^ ^^-(120)^ £M»eK 150)3.^1 nflS-Sl 

(100)3. i^^l cfl^lBl-#ol ^E)^ ^S.7> ^nf. ^-o}, *fl^ #3.(110, 

120)*r ^ ^^-(Rter)* 7i*H <q«- jflig ^(VTER)^ <£^&^. 

<17> 5. 2xr S. l«*fl S^l^l ^lE^lo]^ Al^ai^ uJ-Ej-lflfe ^aH]o] 4]5.io]cf . ;£ 2<^1 

<18> 5L 21- %^^>^ , ^I2.el(100)^ ^11^^1^(102)^ ^ ^ ^ ^(VTER)^ 

^^(HO)-g- ^f-*H ^^M. ^]3-Z)a00)S-^K\ t^^S^z: ^H^Hl -g-^H ^ 

fl4J3fe- i^^lS.^ ^^4. *V ^^4) ^7>^ £ 2^1 *1<4 £0] NMOSS^^li 

eKMN21)3. ^€ *r Si4. £ 2*1] *1 ^1^^-(102)^ *}^$) E.&x]^m21)3. ^ 

ffl, NM0S^^^^Bl(MN21)^ 7floU=^ nfls-s) ^ cH5ilol(i06)^Ai ^o]^ <$ 

4.5) ZL, 3*1 ^(VSS)Sf = ^ « ^ ^(VTER)^ ^ 

€4. *lll*^Pf(102)^r ^-^efl<?l ^Bfl^ E^liElS ^-^S]7l nfl 
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-g-ofl, ^13.^(100)51 *l<y-(VDDl)°-S-^Ei Q#f>] ^2]Z\cy\ ^-^^o.^. -g-^*l-rq-. 

<19> 5Eth 35. 25} >£aH<M BflH.2] (100)^1 ^11^^1^(104)^ -*f- 7fl5l <g ^ «1 

^ *>o]5.^-Ei tmS- 41 #*l*Hr ^ (22) ^EflS. 

^^t}. ^, ^ ^^7) (22)^ BflS.S| (100)^1 ^ *}<y-°l Xll^ ^«g-(VDDl)<fl 5} 

3^, ^71(22)^ X\W%n ^}(IN1)7> 7l§ ^«3-(VREF)4 

S\Jl, z\]2<£ ; % #*KIN2)7> ^ >?dS.(120)^ £^3<H 7l§ ^^(VREF)^)- #7l *fl^ ^ 
3.(120) 4l-£ *}°13.>M #4=- 41317} 0Sl*l 1^1^11- #*ltB}. SEtb, 

^^Kr ^5-3 i£ <>ltHH(106H 7l^^ cflolEl-^ #^^cf. ^lHHl^-(104)^r 
^7l(22)7> o>v£, ^S^l tf^sL ^€ ^ 9X^. 

<20> £ 25} ^Al^ollA-1, Dllael flMl-B^ 150)^1 afl 2^*1 ^( 152) ^11^41^(104)5}- 

^71(24)5. o] nU f ^2^41^(152)51 ^7] (24)^ 

*H5LB) ^ SI- 51(150) 5} ^<g-o] *j)2*l31 ^(VME)^ sJsfl>M -g^tHl. St!:, *F 

^ ^71(24)^ ^HIN1)7> ^ 4i3.(110)£J- ^^SlJl, ^112^^ ^>(IN2)7> 

7l§ ^°0-(VREF)4 7l§ ^^(VREF)^ 4J-7] 51^ *H^(110) ^ aIJ: 

#^51 ffsM ^ ^ sl^S 

<21> atb, ^1-2-51 ^M-fr £1(150)5} ^2^41-^(154)^ 2fll<£4]-¥-( 102)4 v}&7}x] g. 

NM0S^.^^1^(MN23)5. ^]B€4. °1 nfl, NM0SM^^l^EKMN23)5l JELeflo]^: ^ 
(120)^8: ^-SM 51 «- ^ ^«a-(VTER)3f ^^slJl, 3*] ^^(VSS)5]- 

^M, TflolM^ ^2-21(100)^ 7l^€ 3He]-5}- ^^l}. ^, uflS-g] 1-51 (150)5] 

^12^41^(154)51 *}*«4 &<SWD2)^ -g^sH 5a<H SlSKVDIEW ^Tfl^o] 
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< 22 > ^, £ 2°\] 5*1^ tifsq- ^-o] t ^o\) 4^- TJilaelsf, Dfl£.e| 3?mi-al <y 
E-HH^ A]i^^ yJ;Z\9\ ^a]^ ^ ^«a-ol ^l^o] ^ ^(VDDl, VDD2)A^-^Ei 

^5\o] n}^, ^l^Al^-(104)sq- *H2^]^-(152)^r ^ #tfl€^ ^^(154, 

102)^ ^JlS^Ei c§*J=# w>*l &JL ^-^^^ ^ 

<24> ^2.5) 1-5^(154)^1^ ^12.5] € <H3M(106)^ afl^ ^ 

^olEj-T-i- 7)^^ ^-*H1 7l#^rf. o] nfl, nfls. a] ^ E -|-5| (1 50 ) 

^12^^(154) ^, NM0SS^^liE](MN23)fe «H efl^^) °m cf| o] b}-( WRITE DATA) °1) 

€^r^^ 3L5tf<£! ^°V*1>1) €*=h afll^^CHM)^ ^71(22) 

°ll ^ *\$. $.<S(W2)£r ^ #<?KVTER) iL^ eflto] ^-o>^] ?fl 

^cf. °1 «fl, ^ ^71(22)^ ^(INl, IN2)£] ^.*>JI, <#7] 7J 

^-S-^Rr "11-E.el € <Hi$M( 106)3 7)<$ H]°]E}-^| #^^tf. 5E*h nfla. 

&|(100H '0'7> 71^5]^ NM0SM3M^E|(MN23)^r ^i^r^^l xV§- 

#-^-7](22H <£7l-£)^r « 4±5. ^<y-(IN2)^r *fl^ ^ ^(VTER)^ ^ 

aflt-i: ^ ##7l(22)^ XI 1, *)12<^ ^(INl, IN2)^ 

^ rflo]^ -O'cfl *fl#zjRr cflolE]-# #^*>7fl «^7H>H, ^71(22)5] ^I2«y 

3 ^7>^ *fl^ ^<y-(VTER)^ <34£H &7l nfl£-ofl, ^1 £.5) ^1-3(150)3 

<25> ^1H.B](100)^^ # 0 lBf7> rinSLB] ^m*^ ( 150)5. #^S)tt ^-f 

<m tflsflAis, -M-fi- ^^.S ^^-w. 
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<26> ^, ^#*V w}<2}- ^-o] ( <q «. ^ ^ #<y-(VTER)-§- ^(VDDl, VDD2)^.cf 

€■ SAS ^s^, °HS.b1( 100)5}- nflae) ^Sf-a^ (150)^] ^ ^^o] ^t!1 *)*<m 
^-f^flS. *fl^(110, 120) ^HH cflolEf a]^ ;£<£<3} £17^ ?i^7fl ^cf. 4 

B±*\, ^}o]^ 3.7]7|- ^jLiiL*] ^ ^ #-g-ofl <^ <3^°1 #^ 

1-711 £M, ol^fl ^ «]7> ^ ^Cf. cfA] ^SfH, £ ^tgs} o]^ 

4. £ 3^1 ^ CL^s. ^ofl^ £ 1 ^ £ 22}- ^t!: ^ -2-^1 tfltsfl^Tr # 

<28> £ 3^- ^3.5} (100)2} ^i^A]«.( 10 4)^ ellt 4}=£i(34)2}- 

#^7l(32)# i^-^cf. ^, 311 4^£i(34)-cr ^ ^(120)2} *fl%| aijt ^<y-^. ^ 
^ ^lfS 41^M*>J1, ^ ^7i(32)^ ^12^ ^^LS <?}7l-*);t}. eflt 

4=1^(34)^ n #^ol ^ ^o] t ^(\JW1)^- ^ 

<29> 5E*V, ofls-e) ^iSl-ei (150)21 ^ 2 ^a] «.(i 52 )^ efl ^ 4=1=^(38)2}- ^ #^7l 

(36)1- i^-tb^-. ^r, 31 H 4=1=^(38)^ a} S ( 110)0} ^ a] jr ^oj-o. ^ ^ 
S 4} s -«>:n., 4=1=^.€ ^#71(36)^1 ^U^^o.S 9l7}^. ^t>7Mi ( 

ellt 412^(38)^ n #^°1, ofl-i- #0}, ^<a-(VDD2)4 ^ s)S 

7> ^€ ^ Si^. 

<30> els}- ^o], ^ 2 AjAHl6)lA^ 4=) = £1(34, 38)» <>l-§-*Hr ^*fl 

(VDD1 VDD2)iLcf 2}-8ji- *fl\| ^ ^<?J-(VTER)ol ^-fofl ^ 0^ ^oj ^ 
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Mefl^l- w 0 v^l^>7l ifl^oltj-. ^, v\)S.£[ 150)14 ^12.51(100)^1 

(VDD1.VDD2) ^.cf 3- $) «- #<y-(VTER)°l 3^r€ ^-M^r #<*M: 7l§o_ 

JL ^Tim <a3<>l| ^5L^r ^7l^ ilefli;} «v^^ ^ oinf. tflJf-g-21 ^-M, 

^ ^oj-s-CVDDl, VDD2)4- £1^ ^ £ HOTTER) ^ €■ 7> &<>| 

*i ^a]«-(104, 152)21 -§-*Hm f^-g- M-^-^^l ^M", ^cf Alsl 

^-g- feopi ^H^^l ^-(104)^1^ AA °1] 2-21(100)51 ^ ^^(VDDD^f «S*lsq 

^ silt ^*K£^- efl€ 3=3(34)7}- ^7>€ ^ 91^. 3L$, 

*H2^H0^-(152H}^ ^12-el fiSl-Bi (150)^1 ^<y-(VDD2)3}- ^^1^ ^ ^tt 31^ 41 

51 #<?M- ^^K^ 3113 3=3(38)7}- ^7>* ^ 5U*4. ^, °13tt efl^S 3=3* 
(34, 38)-^ ^I2.el(100) S-fe *ll2.3 £ = #3 (150)3 ^ ^^(VDDl, VDD2)2f ^1^- ^ 
^ ^(VTER)^ ^1- ^*fl^7l fl*B ^^1^4. 

<3i> £ 3°11 S>1€ ^HHH^I cflolBl- sf^^- £ 2^1 ^AHlsf -frA^l-Tll o}-f- 

<H*lH3- ^-^1^<?1 V)-uY, 71(32 SE^r 36)^1 °]7>5l^ 

#<$o] 9]^- ^ ^<y-(VTER)^l 3=^€ ^^Tr ^ >H ^ *>°1 

<32> Ol# x$s%x)6\)A\ ^X\d\]^o) 7lH5q&Cl-. o] 7 )*\ -%-0]^o} A> 

-g-Sl&O.^, o]i=. -S. <£*$f>}7) ^°\}*] A>-g-^ ^Ol^l o^l ^o!4 

^■^^^■^^°11 7l^M £ ^21 ^^1» ^^>7l $}*M A>-g-^ 3-8: of^. 

^ 7l# £-0)0} ^Al^. 7].^ ^g}^ olS«-E-l ^ ^ ^-§-^ 3 AJX] 

<^17> 7>^}t}-^r ol^^- ^olcf. nl-el-A-1, i^rgo} 7l#3 }±S. % 
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^■71 <S££H, e ^o. ^ iZjJf ^ ^ 

^ *)12*M «>o>s.ol^ ^3.5} ?IMe1 vflJjLofl ^yjSlZL, ^-71 <^ ^fl^ # 

E^H^ Al^^. 
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2] 

*fll*<H 5a°H, ^7} *l]l^*]-*Rf , 

HMeMI -g-^H ^H 1 ^ *>M-^ 4i^># ^fl^b 

^AS. ^ ^E^H^i Alii 

3] 

^-71 <^ *fl\g ^ ^<#-4 =efl^lo] ^sqji, pfls.e) #*HH ^^^j7^> 

HH^}- TflolM^ ^J^tt ^.#-=511^1 ^Efl<3] JE^xl^EiS. ^^Itt 
4] 

*fll^ ^>7> 4i^<q 71^ #<&3\- <£m$\lL, X\)2<$n t£AA #7} « 
o]Ei^o]i 

^ ^°J-^r elllS efl^t ^H^Kll, aj- 7 ) efl^f ^ 
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*fll^3 QAA <£%S\31, #7] ^}2<U^ ^7}7} <#7] 31>§ 4=1 

6] 

^1^1 SH^I, ^"71 a^^l^Mr, 

-8-71 ^ ^ ^ # 7 j *fl\i ^dS# s^^M, ^-71 riflasj 

ofl 71^§>J17>> ^ Cflol^ofl -g-^H ^o)^$\±- ^o]S, f>}^o) s-<ft% i4f ^a] 

[3^8" 7] 

^16^1 &o^ f Aj- 7 j i^Rr, 

^ *m ^ ^]}o]o) <£^S\JL, Aj- 7 j v\)5LE) #*\6\] 7) <g *}3L7)- t}^ 

*\)°M7} ^Sl-cr -2-^"=5)]<?l Eijfi^E^ ^S)^r ^ SLS. 

fi}^ O] B] tf] O] ^ AjAE^ 

I^t 1 ^ 8] 

*\u<$n ^aa *m ^^u. #*>7> 

££3^, ^"71 *||2#€ ^«>°} ^>7l 7l§ #^4, ^7] ^ Aj^o} *fl^ A] 

<?]El2)]o]i A]^^ . 
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*fi^ a} J: ;£<y-t- i>§£) Elfs eflt ^m<5}jL, #7] sflt 4i^€ ^ 

*Hra^ ^AA -$7] 5fll 4=1 #^5)- o^SjjI, >S-7l ^2^^ ^>7> 

7l§ c^SM, ^-71 A]2QQ Q<&% ^7) 71$ #<y-3i}- ^-71 efll 4=1 

13^8- io] 

*Hi« &<>H, #7l ^ ^ *)U^ ^ ^>7l X|2^^ 

[^T^ 11] 

^7} avi^i ^^1^ *fli£ 

^•71 <£^£]c>i £^ efll# ^ *im 

^] ^^.s. ^ll^^l -S-71 

*m ^"71 *15L» ^^H, ^^>^7>^ ^olEfoll -g- 

^■sH i^^xr *>M- ^o^i ±7 ±m. s_^}^ ^ 

#7i *u*i^ ^<y-4 *w em-t- ^ ^12^ ^ ^<y-°.s ^ 

*H2«VE*ll tlH ^"71 ^12^€ *^<>> ^r7) ^l^IE*)! 
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c-flolE} ^A]* 3|H*Kr ^al^Jl, 

12] 

*flll^l $1<H^, #71 i^^l 

#71 ^1^- ^ =Sflo]o| o^S]^ ^-jreflol ^Eflo) E^1A E ^ 
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